We propose a Markov switching cointegration approach to assess long run fiscal sustainability. This method allows us to simultaneously: (1) test for cointegration in the presence of significant fiscal policy changes; (2) assess the type of fiscal regime that a country experienced at a given period and (3) analyse the timing of the transition between the estimated regime types. Given its flexibility, our approach enable us to uncover a richer and more complex dynamics in the analysis of fiscal sustainability, which standard linear cointegration methods fail to capture.
Introduction
A stable and sustainable long-term relationship between government expenditures and revenues is a key requirement for macroeconomic stability. Given its relevance, this issue has attracted a great deal of attention, with particular emphasis on testing empirically whether or not a given country's fiscal stance is sustainable. There is, however, a contradiction between the predictions of empirical models, which point to a significant degree of unsustainability across different countries, and the relative scarcity of episodes of full-scale defaults. It is, therefore, of great importance to reassess empirical methodologies dealing with the analysis of fiscal sustainability.
In this article, we argue that regime changes are a pervasive feature in the empirical analysis of fiscal sustainability and that, once an appropriate testing method is put to use, the paradoxical findings of earlier literature virtually disappear. Indeed, failure to detect and account for parameter shifts is a serious form of misspecification, therefore, affecting inference and leading to poor forecasting performances. This is especially relevant for cointegration analysis, since it normally involves long time spans of data, which, consequently, are likely to display structural breaks.
The possibility of regime changes affecting the results of empirical tests has been recognized early on, namely by Wilcox (1989) and Hakkio and Rush (1991) . These authors split their sample (of US data) at exogenously chosen break dates, but this may be problematic, as subsequent tests may have their power affected if the chosen date does not correspond to the true one. The situation when there is no a priori information requires a particular type of analysis, so the adopted solution has been to endogenize the break point selection in the testing problem, maintaining the inference valid. Thus, Haug (1995)-using the tests proposed by Hansen (1992) and Quintos (1995)-allowing for changes in the cointegration rank, and Martin (2000)-employing a Bayesian approach to detect multiple breaks, use procedures to endogenously select the break point in the sample (arriving at different conclusions regarding the existence of structural breaks, however).
In this article, we pursue a different route. We initially test whether or not the long run relationship has been subject to structural breaks. We do so by employing the tests proposed by Gregory and Hansen (1996a) , as in Baharumshah and Lau (2007) , but in addition we extend these tests to the case of a cointegrating relationship without constant term. We then apply the method proposed by Gabriel et al. (2002) to investigate cointegration subject to possible changes in regime. As in Hall et al. (1997) , this formulation is based on the assumption that cointegration regimes are governed by an unobserved Markov chain process. According to Gabriel et al. (2002) , testing for cointegration may be carried out by means of standard residual-based tests, using the standardized residuals obtained from Markov switching estimation. 1 Markov switching models have been extensively (and successfully) used to characterize and account for regime changes that typically occur in economic and financial time series, such as GDP, stock prices, interest rates, inflation rates, or exchange rates, for example (see Kim and Nelson 1999 for a survey). Given their flexibility, it would be natural to extend their use to model changes in long run relationships. Hall et al. (1997) and Krolzig (1999) , for example, illustrate the usefulness of such a specification by analysing the Japanese consumption function and co-movements in international business cycles, respectively. The Markov switching cointegration approach is also related, from a methodological point of view, with the work of Hansen (2003) , as this author generalizes Johansen's cointegrated VAR model by allowing for structural breaks.
This approach offers a number of advantages. First, one can resort to the usual asymptotic critical values for residual-based tests, as the finite-sample distributions
